132    PRINCIPLES  OP MUNICIPAL ADMINISTRATION

course increases the chances of contamination. Small lakes,
if protected vigilantly, are usually safe sources, but the
danger of accidental pollution is always to be reckoned with.
Impounded water from protected catchment areas, when
stored in reservoirs for a sufficient time, is also reasonably
safe, though sometimes faulty in color and other commer-
cial respects. It has been found by experiment that the
bacterial removal resulting from a fortnight's storage
amounts to over 90 per cent, and that storage for several
months will remove noxious organisms almost entirely.1
River supplies are rarely safe without filtration. Although,
as we have seen, many large cities continue to use the un-
filtered waters of great rivers, they will in time, with the
growth of population and industry, find it impossible to
continue this policy without grave menace to the public
health. It is chiefly for the cities which have been draw-
ing their supplies from such sources that filtration systems
are now being provided. Geography, therefore, is a large
factor in the water-supply problem. It favors some cities
and leaves others at a great disadvantage.

What con-
stitutes an
adequate
water
supply.

HOW MUCH WATEK IS NEEDED

Statistics of public water consumption show a great differ-
ence in the needs of various communities. The average
amount of water daily supplied to European cities is about
forty gallons per head of population. In some cities of
France, Italy, and Germany it is as low as twenty gallons
per capita daily; in. Glasgow it is nearly seventy gallons.
In the cities of the United States, however, the daily per
capita consumption is very much higher; rarely is it less
than one hundred gallons, and some cities use as many as
two hundred gallons per capita daily. Great diversity in

1 G, A. Johnson, The Purification of Public Water Supplies (Washington,
1913), pp* 11-42. On the general question of impounding water, see
George F, Swain, The Conservation of Water by Storage (New Haven,
1915).